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PURPOSE:To shorten a starting time by a method wherein when high vacuum exhaust pumps are 
respectively disposed to a plurality of vacuum treating chambers, a vacuum piping for interconnecting the 
exhaust pumps is provided, and the exhaust pump designed to start by utilizing exhaust operation of the 
exhaust pump under a starting is roughed. 

CONSTITUTION:When a vacuum treating chamber 1 and a high vacuum exhaust pump 9 are already 
started and a vacuum treating chamber 2 and a high vacuum exhaust pump 10 are started, a roughing 
pump 18 is started, a roughing valve 14 is opened, and the roughing valve 14 is closed when the pressure 
of the exhaust pump 10 attains, for example, 50 mmTorr. Shield valves 20 and 21 are then opened and by 
utilizing exhaust gas of the exhaust pump 9, the exhaust pump 10 is caused to effect vacuum exhaust. 
When the pressure of the exhaust pump 10 is decreased to a value below, for example, 0.2 mmTorr, the 
exhaust pump 10 is started and the shield valves 20 and 21 are closed again. A roughing valve 15 is 
opened to effect roughing of the vacuum treating chamber 2. When the pressure of the vacuum treating 
chamber 2 attains 50 mmTorr, the roughing valve 15 is closed, a main valve 7 is opened, and the vacuum 
treating chamber 2 is brought into a high vacuum by the exhaust pump 10. 
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[OBJECT] 

In the high vacuum exhaust device which has 
some vacuum process chambers 1,2 and 3 and 
the high vacuum exhaust pumps 9, 10, and 11, 
it aims at shortening starting time of these 
vacuum process chambers 1, 2 and 3 and the 
high vacuum exhaust pumps 9, 10, and 11. 



[SUMMARY OF THE INVENTION] 

The vacuum piping which connects the high 
vacuum exhaust pumps 9, 10, and 11, and the 
interruption valves 20, 21, and 22 which 
interrupt this vacuum piping are provided. For 
example, if the high vacuum exhaust pump 9 is 
already in a starting state, the interruption 
valves 20 and 21 will be opened and the 
skimming of the high vacuum exhaust pump 10 
which it is going to start using an exhaust gas of 
the high vacuum exhaust pump 9 will be 
performed. 
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1, 2, 3: Vacuum process chamber, 4, 5: Isolation valve 

6, 7, 8: Main valve, 9, 10, 11: High vacuum exhaust pump 

12, 13, 14, 15, 16, 17: Skimming valve, 18: Skimming pump 
20, 21, 22: Interruption valve 
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[CLAIM 1] 

A high vacuum exhaust device, in which 
some high vacuum exhaust pumps of some 
vacuum process chambers divided with an 
isolation valve which are each alike and are 
mounted through a main valve, the skimming 
pump which reduces the backing pressure of 
the above mentioned high vacuum exhaust 
pump while performing the skimming of the 
above mentioned vacuum process chamber, 
the first opening and closing valve which opens 
and closes first piping which connects the 
above mentioned vacuum process chamber 
and this skimming pump, the 2nd opening and 
closing valve which opens and closes 2nd 
piping which connects the above mentioned 
high vacuum exhaust pump and the above 
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mentioned skimming pump. In a high vacuum 
exhaust device equipped with the above, it has 
the third piping which connects the above 
mentioned high vacuum exhaust pump 
mutually, and the third opening and closing 
valve which opens and closes this third piping 
independently. 

[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the high vacuum 
exhaust device which carries out the evacuation 
of some vacuum process chambers divided with 
an isolation valve. 
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[PRIOR ART] 

Figure 3 is a figure showing the structure in 
an example of the conventional high vacuum 
exhaust device. 

Conventionally, this kind of high vacuum 
exhaust device, as shown in Figure 3, some 
high vacuum exhaust pumps 9, 10, and 11 
mounted in each of some vacuum process 
chambers 1 , 2 and 3 divided with the isolation 
valves 4 and 5 through main valves 6, 7 and 8, 
the skimming pump 18 which reduces the 
backing pressure of the high vacuum exhaust 
pumps 9, 10, and 11 while performing the 
skimming of vacuum process chamber 1 , 2 and 
3, the skimming valves 13, 15, and 17 which 
open and close first piping which connects 
vacuum process chamber 1 , 2 and 3 and the 
skimming pump 18, and, the skimming valves 
12, 14, and 16 which open and close 2nd piping 
which connects the high vacuum exhaust 
pumps 9, 10, and 11 and the skimming pump 
1 8, it has the above. 
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[0003] 

Next, the example which starts the vacuum 
process chamber 1 and the high vacuum 
exhaust pump 9 demonstrates an operation. 

Now, all valves are in a closed state. 

First, the skimming pump 18 is started, next 
the skimming valve 12 is made into an open, 
and the skimming of the high vacuum exhaust 
pump 9 is carried out up to about 50 mmTorr. 

When a cryopump is usually used for a high, 
vacuum exhaust pump, it requires for starting 
for about 1~6 hours. 

In the case of a turbine pump, about 30 
minutes are required. 

[0004] 

After the finalization of starting, the skimming 
valve 13 is opened and the skimming of the 
vacuum process chamber 1 is performed up to 
about 50 mmTorrs. The skimming valve 13 is 
closed, a main valve 6 is opened, and the 
vacuum process chamber 1 is exhausted to a 
high vacuum with the high vacuum exhaust 
pump 9. 

[0005] 

In this case, when a high vacuum exhaust 
pump makes an auxiliary pump necessary, the 
skimming pump 18 is started (for example, 
turbine pump etc.), and it uses the skimming 
valve 12 in the state of an open. 

In the case of the high vacuum exhaust 
pumps (for example, cryopump etc.) not needed 
auxiliary, the skimming pump 18 is halted, and 
where the skimming valve 12 is closed, it uses 
it. 



[0006] 

The case where an evacuation is performed 
in order is raised in the above mentioned 
example. 
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However, the skimming of a vacuum process 
chamber and the high vacuum exhaust gas may 
be carried out simultaneously. 

[0007] 

Moreover, another vacuum process chamber 
and a high vacuum exhaust start pump are 
performed similarly. 

However, it may carry out in order 
simultaneous. 

Furthermore, when the state where all high 
vacuum exhaust pumps have stopped is being 
raised in this operation example, the state of 
this operation example is usually rare, and it is 
almost the case that any one of high vacuum 
exhaust pumps have started. 

[0008] 
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[PROBLEM ADDRESSED] 

In this conventional high vacuum exhaust 
device, since only the skimming pump was 
performing the skimming of a vacuum process 
chamber and a high vacuum exhaust pump, the 
skimming pressure was as high as about 50 
mmTorrs, and the vacuum process chamber 
and the high vacuum exhaust Start pump had 
taken the long time. 

Since the vacuum insulation effect was small 
when a cryopump was used especially for a 
high vacuum exhaust pump, there was a 
problem of having required for starting no less 
than 1 ~6 hours. 
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Therefore, objective of the invention is 
providing the high vacuum exhaust gas device 
which can shorten more an exhaust gas of a 
vacuum process chamber, and a high vacuum 
exhaust start pump time. 



[0 0 10] 



[0010] 



02/07/18 



7/15 



(C) DERWENT 



JP7-167053-A 



THOIV1SOM 

* 

DERWENT 



m teit^MM i s i # # v 



[SOLUTION OF THE INVENTION] 

The characteristic of this invention, some high 
vacuum exhaust pumps of some vacuum 
process chambers divided with an isolation 
valve which are each alike and are mounted 
through a main valve, the skimming pump which 
reduces the backing pressure of the above 
mentioned high vacuum exhaust pump while 
performing the skimming of the above 
mentioned vacuum process chamber, the first 
opening and closing valve which opens and 
closes first piping which connects the above 
mentioned vacuum process chamber and this 
skimming pump, the 2nd opening and closing 
valve which opens and closes 2nd piping which 
connects the above mentioned high vacuum 
exhaust pump and the above mentioned 
skimming pump. 

In a high vacuum exhaust device equipped 
with the above, it is a high vacuum exhaust 
device equipped with the third piping which 
connects the above mentioned high vacuum 
exhaust pump mutually, and the third opening 
and closing valve which opens and closes this 
third piping independently. 
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[Example] 

Next, this invention 
reference to a drawing. 



is demonstrated with 



[0012] 

Figure 1 is a figure showing the structure in 
one Example of the high vacuum exhaust 
device of this invention. 

This high vacuum exhaust device has the 
interruption valves 20, 21, and 22 which open 
and close these third piping independently with 
the third piping which connects mutually the 
high vacuum exhaust pumps 9, 10, and 11, as 
shown in Figure 1. 

Other than that is the same as that of a prior 
art example. 



02/07/18 



8/15 



(C) DERWENT 



JP7-167053-A 



THOIVISOM 

* 

OERWENT 



[0 0 131 

9 &&mft3*-zn&tomM 2 r 

vmngtimx^? 1 0 

[00141 

7°1 8 Sr&fbU 
jf£5l#^/vyi 

y7 B CT-fSJK^^^^ P l OA* 5 
OmmTo r r {wilt L7h. >^ 
Ty/Dt^l^^/l 4£ 

f yT'FCJ:?) 3IWf /^yu^ 2 0 
1 

smu^t-i o znmm-f 

V7°l O^JE^O. 2mmT 
o r r UT^ftotcb, *xs> 

^Ht-^Si^^yy io^ 
7° I t J ^ i <ommy<^zf2 

0, 2 1^1^ ^fy/Kt 

7 1 7° L -C Jt^toS^ 2 # 5 0 

mm T o r r (wjH L/c b „ ^if 

o ti^ii 2 & sK^^-r 



[0013] 

Figure 2 is a flowchart for demonstrating an 
operation of the high vacuum exhaust device of 
Figure 1 . 

Next, about an operation of this high vacuum 
exhaust device, the example which starting of 
the vacuum process chamber 1 and the high 
vacuum exhaust pump 9 has ended, and starts 
the vacuum process chamber 2 and the high 
vacuum exhaust pump 10 is given and 
demonstrated. 

[0014] 

First, the skimming pump 18 is started by 
step A. 

The skimming valve 14 is opened by step B. If 
a high vacuum pump 10 reaches 50 mmTorrs 
by step C, the skimming valve 14 will be closed 
by step D. 

Next, step E and step F open the interruption 
valves 20 and 21. An exhaust gas of the high 
vacuum exhaust pump 9 is utilized, and the 
evacuation of the high vacuum exhaust pump 
10 is carried out. 

If the pressure of the high vacuum exhaust 
pump 10 is set to 0.2 mmTorrs or less by step 
G, the high vacuum exhaust pump 10 will be 
started by step H. 

And, the interruption valves 20 and 21 are 
again closed by steps I and J. The skimming 
valve 15 is opened by step K, and the skimming 
of the vacuum process chamber 2 is carried out. 

And if the vacuum process chamber 2 
reaches 50 mmTorrs by step L, the skimming 
valve 15 will be closed by step M. A main valve 
7 is opened by step N, and the vacuum process 
chamber 2 is made into a high vacuum with the 
high vacuum exhaust pump 10. 
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Thus the track of a high vacuum exhaust 
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pump can be brought forward by utilizing the 
high vacuum exhaust pump which already 
reached the starting state for the evacuation of 
the high vacuum exhaust pump which rises in 
the following stage. 

In addition, in the structure of the Example 
described here, it has abbreviated about the 
system of measurement of a pressure. 

Moreover, the judgment pressure described 
on a chart changes with the kind of high 
vacuum exhaust pump, the capacitances of a 
vacuum process chamber, etc. 
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[EFFECT OF THE INVENTION] 

As explained above, this invention provides 
the vacuum piping which connects each high 
vacuum exhaust pump, and the valve which 
performs a connection or an interruption of this 
vacuum piping. The skimming of the high 
vacuum exhaust pump which it is going to start 
is carried out to a pressure lower than the past 
using an exhaust effect of the high vacuum 
exhaust pump already started. By it, a vacuum 
process chamber and a high vacuum exhaust 
start pump time can be shortened. 

The above mentioned effect is expectable. 

For example, when a cryopump is used for a 
high vacuum exhaust pump, the starting time 
can be shortened to 50~70 percent compared 
with a PRIOR ART. 



[BRIEF EXPLANATION OF DRAWINGS] 
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[FIGURE 2] 

It is a flowchart for demonstrating an 
operation of the high vacuum exhaust device of 
Figure 1 . 

[FIGURE 3] 

It is the figure showing the structure in an 
example of the conventional high vacuum 
exhaust device. 

[EXPLANATION OF DRAWING] 

1 , 2 and 3 Vacuum process chamber 

4, 5 Isolation valve 

6, 7 and 8 Main valve 

9, 10, 11 High vacuum exhaust pump 

12, 13, 14, 15, 16, 17 Skimming valve 

18 Skimming pump 

20, 21 , 22 Interruption valve 
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1 , 2, 3: Vacuum process chamber, 4, 5: Isolation valve 

6, 7, 8: Main valve, 9, 10, 11: High vacuum exhaust pump 

12, 13, 14, 15, 16, 17: Skimming valve, 18: Skimming pump 
20, 21, 22: Interruption valve 

[El 3] [FIGURE 3] 
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1,2,3: Vacuum process chamber, 4, 5: Isolation valve 

6, 7, 8: Main valve, 9, 10, 11: High vacuum exhaust pump 

12, 13, 14, 15, 16, 17: Skimming valve, 18: Skimming pump 

[@2] [FIGURE 2] 
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<Top to Bottom > 
Start 

Skimming pump 18, Starting 
Skimming valve 14, Open 
High vacuum exhaust pump 10 
50 mm Torr or less ? 
Skimming valve 14, Close 
Interruption valve 20, Open 
Interruption valve 21 , Open 
High vacuum exhaust pump 10 
2x10-4 Torr or less ? 



High vacuum exhaust pump 10, Starting 

Interruption valve 20, Close 

Interruption valve 21, Close 
Skimming valve 15, Open 
Vacuum process chamber 2 
50 mm Torr or less ? 
Skimming valve 15, Close 

Main valve 7, Open 
End 
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